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Method and apparatus for generating a coherent laser beam 
and method for making a hologram to be used therein 

The invention relates in the first place to a 
method and apparatus for generating a coherent laser beam 
from an emission of a series of diode lasers^ comprising 
at least one row of source diodes and a system for 
5 transforming the primary light emission emitted by the 
source diodes into secondary coherent light emission. 

Such an apparatus is known from the European 
patent application EP-A-0 997 997. 

The known apparatus comprises a diode array for 

10 generating the primary light emission and a series of 

mirrors, two of which form a resonator while at least one 
of the mirrors has a non-spherical surface serving as 
correction organ for the emission. In addition to the 
resonator a secondary element is provided for transforming 

15 the light emission into the desired amplitude- and phase- 
distribution. 

It is the object of the invention to provide an 
alternative apparatus and method for generating the 
coherent laser beam, wherein the means used for this 

20 purpose are relatively inexpensive so that a high power 
laser with high intensity can be made available at 
relatively low costs. 

To this end the apparatus according to the 
invention is characterized in that the system for 

25 transforming the primary emission into secondary coherent 
light emission includes a hologram, which comprises an 
image of an interference pattern of the primary light 
emission and the secondary coherent light emission, so 
that when illuminating the hologram with the primary light 

30 emission, the hologram reflects the secondary coherent 
light emission, and in that a mirror is provided in the 
path of the secondary coherent light emission, which 
reflects at least some of the secondary coherent light 
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emission via the hologram to the diode lasers. 

In this way the secondary coherent light emission 
reflected to the hologram can act as feedback signal for 
the diode lasers, so that they become locked in their 
5 phase relations, which will eventually provide the 

secondary coherent light emission. Most of the secondary 
coherent light emission that is not needed for reflection 
to the hologram may then be usefully applied for the 
desired use. 

10 In general the method according to the invention 

for generating a coherent laser beam from light emission 
of a series of diode lasers is therefore characterized in 
that the primary light emission which originates from a 
series of diode lasers is transformed into secondary 

15 coherent light emission by using the primary light 

emission to illuminate a hologram containing an image of 
an interference pattern of the primary light emission and 
the secondary coherent light emission, and in that at 
least some of the secondary coherent light emission is 

20 reflected to the hologram for generating tertiary light 
emission beaming contrary to the primary light emission 
but at equal phase relations, and wherein the tertiary 
light emission is used to provide a feedback signal to the 
diode lasers, 

25 The invention also relates to a method for making 

a hologram that is suitable to be used in a method and 
apparatus as explained above. This method comprises the 
generation of primary light emission by means of diode 
lasers, after which the primary light emission is directed 

30 at a recording medium which allows at least some of the 
light emission to pass through for recording an 
interference pattern, after which the primary light 
emission that has passed through the recording medium is 
concentrated and directed at a photorefractive crystal 

35 that is fed by a pump beam in a self-pumped configuration, 
or at a crystal that is fed by a pump beam such that the 
photorefractive crystal returns light that is phase- 
conjugated with the primary light emission to the diode 
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array in order to provide the diode lasers with a feedback 
signal, while a reference signal is directed at the 
recording medium so that together with the primary light 
emission, it can form the interference pattern. 
5 The primary light emission that has passed 

through the recording medium may be concentrated simply by 
means of a lens. 

The invention will now be further elucidated with 
reference to the drawing which in: 

10 - Figure 1 schematically shows the apparatus 

according to the invention for generating a coherent laser 
beam, and in 

- Figure 2 shows an apparatus for making a 
hologram according to the invention. 

15 Identical parts in the figures are identified by 

the same reference numbers. 

Referring first to Figure 1, reference number 1 
generally indicates the apparatus for generating a 
coherent laser beam according to the invention. This 

20 apparatus 1 comprises a series of diode lasers (2), for 
example, a row of diodes, or several stacked rows of such 
diodes. The primary light emitted by these diodes (2) may 
contain a considerable power. However, the difficulty is 
to transform this light emission into a coherent laser 

25 beam so as to also obtain a high intensity. For this 

purpose the invention uses a hologram (3) comprising an 
interference pattern of the primary light (4) emitted by 
the diode array (2) and the sought secondary coherent 
light emission (5). In the path of the coherent light 

30 emission (5) a mirror (6) is placed that reflects some of 
the coherent light emission (5) back to the hologram (3) . 
The result is that by means of the hologram (3) this 
secondary light emission generates tertiary light emission 
(7) that corresponds to the primary light emission (4), 

35 which while beaming contrary to the primary light emission 
(4) has the same phase relation. The tertiary light 
emission (7) can thus serve as feedback signal for the 
diodes (2) of the diode array, thereby realising phase- 
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locking of the primary light emission {4), which in 
connection with the hologram (3) provides the secondary 
coherent light emission (5) . The secondary light emission 
(5) that is not reflected by the mirror (6) but passes 
5 through, may be conducted away by means of a suitable 
conductor, for example, a fibre channel (8) and be used 
for the desired application. 

Referring to Figure 2, the method is explained of 
making a hologram (3) that is suitable to be used in the 

10 above-mentioned method and apparatus according to Figure 1 
for generating a coherent laser beam. 

The hologram (3) is made by generating primary 
light emission (4) with the aid of the diodes (2) of the 
diode array, and directing this at a recording medium (3) 

15 that is to form the hologram, and that allows at least 
some of the primary light emission (4) to pass through, 
and which serves to record an interference pattern to be 
used in the apparatus according to Figure !• To this end 
the primary light emission {4') that has passed through 

20 the recording medium (3) is concentrated, for example, by 
means of a lens (9) and directed at a photorefractive 
crystal (10) arranged in a self -pumping configuration or - 
as shown in Figure 2 - is additionally fed by a pump beam 
(11) such that the photorefractive crystal (10) returns 

25 light (7') that is phase-conjugated with the primary light 
emission (4') back to the diode array in order to provide 
a feedback signal for the diode lasers (2), while a 
reference beam (5') is directed at the recording medium 
(3) to form, together with the primary light emission (4), 

30 the desired interference pattern to be recorded in the 
hologram. 

Various suitable materials may be used for the 
crystal (10)/ for example, a crystal made from the 
material BaTiOa. 
35 The recording medium (3) used for making the 

hologram may be polymers that are cured by the influence 
of light or a photographic process followed by an etching 
process; it is also possible to use quartz that is 
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preheated to its first structural transition at 570 **C, The 
interference pattern is then recorded by rapid cooling of 
the material to below this temperature. 

It will be clear from the above, that in order to 
5 match the typifying pattern of the primary light em^ission 
emitted by this series of diodes (2), the hologram (3) 
needs in principle to be fabricated separately for each 
individual series of diodes. It is therefore a particular 
advantage of the invention that a great degree of 
10 independence is achieved with respect to imperfections 
when producing the series of diodes (2); especially the 
effect of the so-called diode "smile", a curved surface of 
the diode array, is avoided • 



